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Specification /235 1 

1. Title of the Invention: 
Semiconductor Devices 

2. Claims: 

Semiconductor devices consisting of plural number of 
semiconductor elements, spacers made of insulating materials 
which are installed among these plural numbers of 
semiconductor elements, connection parts which mutually 
connect plural numbers of electrodes installed at the 
aforementioned semiconductor elements, plural numbers of 
external lead-through conductors having internal terminals 
which are connected to the aforementioned semiconductor 
elements using metal fine wires, and a resin which encloses 
the aforementioned semiconductor elements, spacers, 
connection parts, metal fine wires, and internal terminals of 
the external lead- through conductors. 

3. Detailed Description of the Invention 
(Industrial Field of Application) 

This invention concerns semiconductor devices. In 
particular, it concerns a structure formed by laminating spacers 
consisting of a semiconductor elements and insulating materials in 
the package interior. 
(Prior Art) 

Figure 2 is a side cross-sectional view of conventional 
dynamic random access memory (D-RAM) . In this figure, (1) is a 

! * Numbers in the margin indicate pagination in the foreign text. 
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semiconductor element in which circuits are configured inside, (4) 
is an external lead- through conductor, (5) a metal fine wire 
electrically connecting between the semiconductor element (1) and 
the external lead-through conductor (4), (6) is a resin which 
encloses the aforementioned components (1) through (5), and (7) is 
a die pad on which a semiconductor element (1) is loaded. 
(Problem That This Invention Intends to Solve) 

In the conventional semiconductor devices, a semiconductor 
element (1) can be installed only on one main side of the die pad 
or on both sides as mentioned above, and there is the problem that 
memory capacities or functions are limited, and the mounting 
density is low. 

This invention intended to solve the above-mentioned problem. 
The purpose is to obtain semiconductor devices with improved 
maximum memory capacities and functions in the semiconductor 
device unit. 

(Means to Solve the Problems) 

This invention's semiconductor devices consist of spacers 
made of insulating materials which are installed at plural 
semiconductor elements, and connection parts which mutually 
connect plural numbers of electrodes installed at the 
aforementioned semiconductor elements. 

[Actions] /236 
In this invention's semiconductor devices, plural numbers of 
semiconductor elements can be connected by spacers made of 
insulating materials. 
[Examples] 
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An example of this invention will be explained in detail by 
referring to the attached figures. 

In Figure 1, the symbols used represent the following parts: 
(1) : a semiconductor element, (2): a spacer made of an insulating 
material, (3) : connection parts connecting the semiconductor 
elements (1), (4): an external lead- through conductor, (5): a 
metal fine wire which electrically connects between the 
semiconductor element (1) and the external lead- through conductor 
(4), and (6): a resin sealing the semiconductor elements (1), 
spacers (2), internal terminals for the external lead- through 
conductor (4) and metal fine wire (5) . Plural number of 
electrodes are installed at the semiconductor elements and they 
are mutually connected electrically using connection parts. 

In the above-mentioned example, semiconductor elements are 
stacked to form three layers and have a wiring of metal fine wires 
as shown in Figure 1 . Spacers are also arranged in the shape 
shown in the figure. However, the internal structure of the 
semiconductor devices on which this invention is applied can have 
a variety of kinds of configurations and shapes. Therefore, this 
invention is not limited by the above-mentioned examples. In 
addition, Figure 1 shows a dual inline package type D-RAM, but 
this invention is not limited by this example. 
[Effects of the Invention] 

According to this invention, semiconductor elements and 
spacers made of insulating materials are laminated in the package 
interior so that maximum memory capacities and functions are 
improved and the mounting density is increased. 
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4. Brief Explanation of the Figures 

Figure 1 is a side cross-sectional view showing a D-RAM 
semiconductor device shown as an example of this invention. 
Figure 2 is a side cross-sectional view showing a conventional D- 
RAM semiconductor device. 

In these figures, the symbols represent the following parts: 
(1) : a semiconductor element, (2): a spacer, (3): connection 
parts, (4): an external lead-through conductor, (5): a metal fine 
wire, and (6) : a resin. 

The same symbols represent the identical or equivalent parts. 

Masuo Oiwa, Patent Attorney 
Figure 1 




1: Semiconductor element 

2 : Spacer 

3 : Connection parts 

4: External lead- through conductor 

5: Metal fine wire 

6: Resin 

Figure 2 
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